Aims: The number of international students at higher education institutions has increased dramatically over the past decades, in parallel to the efforts to identify, measure and manage the special challenges they meet and their potentially negative responses. Internet gaming disorder (IGD) has been identified as a potential problem in this context, but its measurement in some specific populations is a challenging task because few adequate instruments exist. This paper presents the adaptation and validation on a sample of Chinese young adults of one of the most commonly used questionnaires in this area, the Problem Video Game Playing scale (PVP). Study Design: Correlational study. Place and Duration of Study: The University of Liverpool, United Kingdom, between October and December 2014. BJESBS, 17(1): 1-11, 2016; Article no.BJESBS.27855 2 Methodology: The scale was completed-together with the Severity of Dependence Scale and other questions about the use of video games and its consequences-by 240 international Chinese students who followed diverse programmes at the University of Liverpool during the course 2014-15. Results: We found high internal consistency at Cronbach's α = .84. The one-factorial solution in the original scale was replicated, with the first factor explaining 44.5% of the variance. Spearman's correlations were significant for the association between the scale score and all alternative indicators of problem video gaming. 63 participants (26.2%) were found to be problem players as defined by 5 or more symptoms; males (34.8%) were more likely than females (10.6%) to present IGD; p < .001, Φ = .26.
INTRODUCTION
According to the Higher Education Statistics Agency, in 2011/12 there were 488,000 international higher education students (IHES) in the United Kingdom (UK), which represents almost one in five students at this level (https://www.hesa.ac.uk). China provides the most numerous group (19.8%), far above the runner-up (India, with 5.3%). At the university where this study was conducted, this flow of Chinese IHES originates mainly from a partner university in Eastern China, whose academic offer provides students with the opportunity to complete part of their studies in the UK via a range of options.
The IHES' experience has become a growing topic for care and enquiry. Whilst many of the challenges faced by these students are similar to those of their national counterparts-e.g., leaving home, sharing accommodation with strangers, dealing with financial difficulties or adapting to new academic methods-, they present generally greater adaptation difficulties than home students in aspects such as language proficiency, academic expectations and social integration [1] . Expected outcomes vary largely: whilst Pedersen's concept of culture shock includes anxiety, depression and anger [2] , other authors limit the extent of the damage and, in line with Chen's concept of culture bump [3] , report that most sojourners perceive their stay as enjoyable and academically successful [4] .
During her daily contacts with Chinese IEHS at the target institution, the second author of the present paper-a Chinese culture and language advisor-was made aware of the possibility of an excessive use of video games by some sojourners as a sort of compensation for their lack of adjustment to their new context. Some students referred to that excessive use with the term addiction.
Addiction is one of the problems most commonly associated with the use of video games (reported estimations for video game addiction vary notably but most fall within the 5-15% range) [5] . All studies coincide in finding a higher commitment to video games and a higher presence of problem or addictive game in males, as compared to females. Also, whilst this problem seems to affect both offline and online gamers, it has been suggested that online gaming may have a greater addictive potential [6] . In the fifth edition of the Diagnostic and Statistical Manual of the American Psychiatric Association (DSM-5) [7] , the possible addiction to video games was included within a new category called Internet Gaming Disorder (IGD), a condition for further study defined as a "persistent and recurrent use of the Internet to engage in games, often with other players, leading to clinical impairment or distress" (p.795). Nine criteria (with a cutoff point of 5 or more) are suggested for its diagnosis: preoccupation, withdrawal, tolerance, loss of control, loss of interest in previous hobbies, continued use despite knowledge of psychosocial problems, deception, escape and conflict with relationships, job or school. Further, the individuals presenting IGD typically face important health hazards in terms of lack of sleep or food intake [7] .
King, Haagsma, Delfabbro, Gradisar and Griffiths systematically reviewed the 18 instruments for the measurement of video game addiction presented between 1996 and 2012 and concluded that only one, the Problem Videogame Playing (PVP) scale [8] , adequately assessed IGD, and that the PVP scale may provide the best overall measure of the disorder among all available instruments [9] . Also, the PVP scale was found to be the one of the most extensively utilized across the world. After King et al.'s revision, the IGD-20 test [10] and the IGDS-SF9 [11] were presented, but both were developed from online self-selected samples, which introduces a significant bias and reduces their representativeness [12] .
The PVP is a 9-item dichotomous questionnaire based on the DSM-IV [13] criteria for substance dependence and for pathological gambling. Psychometric analyses show that the PVP is one-dimensional and numerous studies in different countries have reported a moderate to good internal consistency (Cronbach's α = .69 to .91). The scale demonstrates strong convergent validity by having statistically significant associations with clinical indicators, and its criterion validity is supported by the pattern of associations between scores and alternative measures of problem play.
The adaptation of the PVP scale to the Chinese context appears as a useful step towards knowledge exchange in this area. Adapting an existing instrument rather than developing a new one allows researchers to compare data from different samples and backgrounds, with a greater ability to generalize [14] . The Chinese correlate of a psychological assessment tool developed in a European country may pose a particular challenge though, due to the existence of differences in the perceptions on mental health [15] . Nevertheless, the third version of the Chinese Classification of Mental Disorders (CCMD-3) [16] , which is the most commonly used classification system in China [17] is not substantially different to earlier versions of the DSM. Video game addiction is not defined as a separate category but can be considered within habit and impulse disorders (code 61) together with pathological gambling-which mirrors the classification in the DSM-IV [13] . The study by Zhou and Li at Shenzen University (China) is also revealing: they built their own questionnaire for the assessment of video game addiction after reviewing 78 academic papers on the topic in mainland China as well as after conducting a focus group to discuss the validity, wording and format of their questionnaire [18] . The resulting tool-Online Game Addiction Index-was remarkably similar to the PVP scale and other questionnaires developed in Europe, America or Australia, with items such as "I would neglect household activities to spend more time on online games", "I spend longer time than originally intended when playing online games" or "I want to play more after being awarded for accomplishing tasks in online games". Further, considerable research suggests healthrisk outcomes as a function of problem video game play in children and adolescents, but evidence in adults is lacking-although it has been linked with lower sleep quality [19] or overweight [20] . The scarcity of studies on adult video gaming is important because both relevant similarities [21, 22] , the PVP items do not fully match the IGD criteria. For instance, deception, loss of control or conflict are included in two different items, whereas loss of interest in previous hobbies is absent from the PVP. Table 1 summarizes the correspondence between PVP items and IGD criteria. This issue must be adequately addressed before considering the possible use of the scale for diagnosis.
This paper presents an adaptation to Chinese of the PVP scale (PVP CH ) after the necessary modifications for the diagnosis of Internet Gaming Disorder, and reports the reliability and validity in young Chinese adults. It also represents an exploratory approach to the existence of problems associated with the use of video games in the Chinese IHES at the UK, although the correlates of those potential problems will be addressed in future studies. Our hypotheses can be summarized in (a) the PVP CH scale will be one-dimensional, (b) the psychometric properties of the scale, in terms of internal consistency, convergent validity and criterion validity will be good and similar to those of the original PVP, (c) online players and males will present higher commitment to videogames and a higher presence of IGD, and (d) commitment to video gaming and prevalence of IGD in Chinese IHES in the UK will be higher than the findings of previous studies on other populations.
METHODS

Participants
A sample of 240 adult Chinese students who followed different higher education programmes at the target British university during the course 2014/2015 participated in the study. One hundred and fifty five (64.6%) were male and 85 (35.4%) were female. Ages ranged from 17 to 33 years (Mean = 21.5, SD = 2.27); no age differences existed between males and females. Time of residence in the UK ranged from 1 to 36 months (Mean = 7.22, SD = 7.22, Mdn = 3); 61.3% (n = 147) had stayed 6 or less months and 24.2% (n = 58) between 7 and 12 months.
Materials
A questionnaire designed for the study elicited information on the respondents' sex, age, number of months living in the UK at the moment of the study and use of video games during the previous 12 months (frequency, mean and longest session, and use of offline or online video games). Students were orally instructed to consider all type of video games played in consoles, personal computers, television, mobile phones or any other system. The Problem Video Game Playing (PVP) [8] scale was also presented. In our study, stealing was excluded following the DSM-5 recommendations for IGD. Also, the two original items addressing loss of control were included in the questionnaire in order to select, for the PVP CH scale, the one with better properties. A new item was included to address the missing IGD item. The PVP CH scale and its English translation are presented in Appendix 1.
The person's perceived control of video games during the past 12 months (the same time-frame specified in the DSM-5 for IGD) was also assessed with four items extracted from Tejeiro and Moran [8] : "did you think you played video games too much?", "did you think you had some sort of problem associated with video games?", "did your parents, couple, relatives and/or friends worry because they thought you play video games to excess?", and "have you felt that video games provide a sense of control that you miss in other aspects of your life?". Answers were on a 4-point scale from never or almost never to always or almost always. Finally, the Severity of Dependence Scale (SDS) [24] was adapted to video gaming. The SDS is a 5-item selfadministered scale designed to measure the psychological correlates of dependence and presents moderately good psychometric properties [24, 25] ; Cronbach's α for the scale was .64 in the present study. The exclusion of item 5 would increase the scale reliability to .73, and therefore analyses were conducted on both the 4-item and 5-item SDS versions.
The guidelines by the World Health Organization for the translation and adaptation of instruments (http://www.who.int/substance_abuse/research_t ools/translation/en/) were carefully followed. First, the questionnaire was forward translated into Chinese by the second researcher, who emphasized conceptual rather than literal translation. Then, two bilingual (in English and Chinese) members of staff at the target university joined the second author to act as an expert panel and discuss the translation. An independent translator whose mother language is English back-translated the questionnaire, which was tested on 10 undergraduate Chinese students-who did not participate in the studyand the corresponding interviews were conducted. The final version of the instrument in Chinese was the result of all the iterations described above.
Procedure
The study protocol was approved by the Ethical Committee of the academic institution where the study was conducted. Five hundred paper questionnaires were distributed by the second researcher in a casual sample of classrooms with Chinese IHES during regular teaching hours, and all the subjects who were present at the moment of the study were invited to participate, with the only exclusion criterion that they had to have played video games in the previous 12 months. Of the distributed questionnaires, a total of 240 usable forms were collected. To increase the validity of the responses, efforts were made to guarantee complete anonymity. Five to 10 minutes were required to complete the questionnaires.
Data Analysis
The SPSS version 21.0 statistical package with the AMOS module version 21 were utilized for data analyses. Chi-square tests were used for nominal variables and effect size was measured with Φ for binary variables and with Cramér's V or Φ Cramer for categorical non-dichotomous variables.
Normality (Shapiro-Wilk) and homoscedasticity (Levene's) tests were conducted for each continuous variable and ttests or Mann-Whitney's U where appropriate were utilized for pairwise comparisons. As we used dichotomous items, a principal components analysis on the matrix of tetrachoric inter-item correlations was utilized to test factorial validity [26] .
RESULTS
Sample Descriptive Results
Eighty-nine participants (37.1%) played daily or almost daily, 28.8% (n = 69) played once or twice a week, 9.6% (n = 23) played once or twice a month, and 24.6% (n = 59) had played video games once or twice during the previous year. Frequent gamers-defined as daily or almost daily-represented 47.7% of males and 17.6% of females; χ 2 (1, N = 240) = 21.31, p < .001, Φ = .30. We found no age differences in frequency of play.
The most common average time per session was 30 minutes to 1 hour (n = 78, 32.5%), followed by 1 to 3 hours (n = 68, 28.3%). Seventeen participants (7.1%) engaged in more than 3 hours per session as an average. Frequent gamers tended to play also longer average sessions; χ 2 (4, N = 240) = 20.92, p < .001, Φ Cramer = .29. More than one third of all participants (n = 90, 37.5%) had played at least one session of more than 3 hours in the previous 12 months, with an additional 22.1% (n = 53) with longest session between 1 and 3 hours. Frequent gamers tended to report longer maximum times of play, as compared to nonfrequent gamers; χ 2 (4, N = 240) = 36.35, p < .001, Φ = .40. Spearman's correlation between average and maximum time per session was highly significant at r s = .83; contrariwise, Spearman correlations between time of residence in the UK on the one hand and frequency of play, average time and maximum time on the other were not significant.
Most respondents tended to play equally online and offline games (n = 100, 41.7%), followed by mostly or only online (n = 95; 39.6%), and mostly or only offline (n = 45; 18.8%). Females tended to play equally online and offline (55.3% of females) whereas males tended to play online (49% of males); χ 2 (2, N = 240) = 16.65, p < .001, Φ Cramer = .26. Frequent players tended to play online (n = 47, 52.8%) and nonfrequent players tended to use both systems (n = 65, 43%); χ 
PVP CH Psychometric Properties
With loss of control measured as in the original item 3, the PVP CH internal consistency was high at Cronbach's α = .84 (alpha was .82 for males and .80 for females); with loss of control measured as in the original item 6, the scale´s internal consistency was similar for the whole sample and for males at .80, and slightly lower for females at .79-therefore the first option was selected. Cronbach's alpha was highest for the 9-item solution in the total sample; the deletion of item 3 would slightly increase the internal consistency in males, whereas the deletion of item 2 would slightly increase it in females. As shown in Table 2 , most homogeneity indices were higher than .30 (only one was lower in females). Table 2 also shows each item's endorsement. Continued use despite knowledge of psychosocial problems was the most prevalent symptom with 63.3% or affirmative responses, followed by conflict with relationships, job or school (48.8%); the least frequent symptoms were escape (12.5%) and tolerance (15.4%). Males presented higher endorsement of all items, as compared to females. Total PVP CH scores are presented in Table 3 ; males' Median score was significantly higher than that of females; U = 3723, p < .001, r = .36.
Sample size and subjects-to-variables ratio in the total sample was 26.7, which exceeded the minimum established for an adequate factorial analysis [27] . According to Kaiser's criterion (retaining all factors that are above the eigenvalue of 1) [28] , two factors or groups of items resulted from a factor analysis on the matrix of tetrachoric inter-item correlations. Nevertheless, the first factor explained 44.5% of the variance, which largely exceeds the threshold of 40% that Carmines and Zeller suggest for a test to be considered one-dimensional [29] . Also, the break or point of inflexion in the scree test is placed between the first and the second factor, which can also be considered as an indication of one-dimensionality [30] . 
Estimation of the Prevalence of IGD and Classification Function
According to the DSM-5, those with five or more symptoms can be considered as presenting IGD (hereto referred as IGD players, as opposed to social players or those who present less than five symptoms). With this criterion, 63 participants (26.2%) were found to be IGD players; males (n = 54, 34.8%) were more likely than females (n = 9, 10.6%) to present IGD; χ
2
(1, N = 240) = 16.68, p < .001, Φ = .26). Table 4 shows a comparison of IGD and social players in each PVP CH item, as well as the classification function of the scale´s items in terms of sensitivity, specificity and area under the curve (AUC) in receiver operating characteristic (ROC) curve analyses with each item as contrast variable. IGD players' endorsement of each item was significantly higher than that of social players. In both groups item 8 received the highest endorsement and items 5 and 2 the lowest; Kendall Tau correlation between the orders of endorsement in both groups was r τ = .72, p = .007. Sensitivity (or correct identification of IGD cases) ranged from 41.3% to 100%, whereas specificity (or correct rejection of non-IGD cases) ranged from 49.7% to 97.7%. All AUC values were significantly better than random allocation at p < .001.
DISCUSSION
The present study is the first to adapt to Chinese-and to the criteria for IGD-a tool widely used for the assessment of video game problem play. Our results support hypotheses a (the PVP CH scale will be one-dimensional) and b (the psychometric properties of the scale, in terms of internal consistency, convergent validity and criterion validity will be good and similar to those of the original PVP). In fact, the alpha internal consistency coefficient for the PVP CH scale (α = .84) is adequate and higher than in previous studies conducted in Canada (.79) [31] ; Netherlands (.78) [32] ; Spain (.69 and .75) [8, 33] ; Thailand (.70) [34] ; United Kingdom (.79 and .75) [33, 35] ; and United States (.69) [36] . Also, continued use despite psychosocial problems obtained the highest endorsement and escape and tolerance the lowest, which contrasts with other studies on adults where different order of endorsement has been found [8, 22, 33] .
Hypotheses c (online players and males will present higher commitment to videogames and a higher presence of IGD), and d (commitment to video gaming and prevalence of IGD in Chinese IHES in the UK will be higher than the findings of previous studies on other populations) were also supported. More than one in four participantsand one third of males-were found to present IGD, as defined by the DSM-5. We are aware that the modifications to the original PVP scale to match the criteria for IGD challenge direct comparisons between our results and those of previous studies. Some of these modifications may be minor (e.g., deleting the reference to stealing) whereas other may have a greater impact (e.g., including a new item for the loss of interest in previous hobbies). This limitation refers also to the cutoff values utilized for diagnosis. Although Tejeiro and Moran presented their instrument as an ordinal 9-point scale [8] , other authors have conducted diagnostic studies using unsubstantiated cutoff values of three [37] , four [5] , and five [33, 38] . We must highlight that our study does not aim at diagnosing problem players as defined in those studies, but players presenting IGD. Determining whether they are actually the same disorder is out of the scope of our study and links to the debates around their consideration within the DSM-5, such the confusion of the internet and video games within a single classification, the exclusion of offline video gaming, or the possible addictive character of IGD [33] . Other limitations to our findings come from the opportunistic and convenience sample, or the fact that the study was conducted in an academic setting with strong evaluative connotations (which may discourage the disclosure of negative behaviours or their consequences).
Despite these limitations, our paper provides empirical evidence that the PVP CH scale's psychometric and diagnostic properties are adequate for the assessment of internet gaming disorder, at least in young Chinese adults. In the context of our research-and regardless of other potential applications-,this is presented as a necessary step for other studies aiming to identify the correlates of this problem behaviour and to design and implement the adequate measures to minimize its impact on IHES. For instance, it may be the case that those who are apparently addicted to video games utilize them as a sort of compensation for their lack of adjustment to their new context (though escape was the least endorsed item in PVP CH in both males and females). Further studies with qualitative methods (e.g., interviews and focus groups) as well as the comparison of the target population with others (such as age-matched local students or Chinese higher education students in their own country) are required, as well as studies on the applicability of the PVP CH scale in other groups of adult Chinese nationals.
CONCLUSION
Despite the limitations above, this paper provides empirical evidence that the PVP CH scale's psychometric and diagnostic properties are adequate for the assessment of internet gaming disorder, at least in young Chinese adults. In the context of our research-and regardless of other potential applications-,this is presented as a necessary step for other studies aiming to identify the correlates of this problem behaviour and to design and implement the adequate measures to minimize its impact on IHES. For instance, it may be the case that those who are apparently addicted to video games utilize them as a sort of compensation for their lack of adjustment to their new context (though escape was the least endorsed item in PVP CH in both males and females). Further studies with qualitative methods (e.g., interviews and focus groups) as well as the comparison of the target population with others (such as age-matched local students or Chinese higher education students in their own country) are required, as well as studies on the applicability of the PVP CH scale in other groups of adult Chinese nationals.
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